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Fesearch Projects Approved During Hay 1951

The following is a summarization of research projects approved
for negotiation or renewal during the menth.

No., of Projects Anount
Biology 2, $ 334,18L.80
Biophysics 2 66,282,09
Yedicine 16 1405,768.20
Total L2 $ 808,235.09

The Division staff devoted a major portion of their attention during
the month to analyzing rcsearch proposals received for consideration.

In the bio-medical program emphagis is being increased on investi-
cations of the thermal, blast and radiation uffects of atoaic weapons

upon living systemns.
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The Joint Atomic Znergy Commission Lational Institutes of Health
program of regearch of sub-numan primates is getiing under way. 4 meeting
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of the nuw Committee on Radiation Studics was held at the National

Cancer Institute on May 13 with Dr, James H, Starner, Chairman, presiding,
(Dr. sterner is a Consultant to the Division). Several proposals of
research projects in the gensral field of rediation studies including

one dealing with radiation effects on the newrcphysiology of the monkey
wers approved for support subject to Joint approval by the National
Cancer Advisory Council.

P

Operation Greenhouss

During the third shot at Operation Greenhouse a modified Biomedical
Test Program was carrisd out with the remaining animsls not used for
the principal Biomedical Test Program in the second shot. The purpose
of this program was to verify some of the results frum the second shot
and to collect additiocnal data on the efficiency of bilological dosimsters.

Blological dosimetry values were determined by counting the various
kinds of chromosome breaks in the pollen mother cells of the plant,
Tradescantia, by measwring the loss in weight of the spleen and thymus
of mice after exposure, and by determining the ID 50 of wice. Domimetry
values from these experiments are being compared with valuss obtained
by physical measurements such as film badges.

Flash burn studies indicated that the time for maximum burn occurred
at about 0.3 of a second after the initiation of the explosion. At
present this is a tentative value, however it indicates that there is not
tine to dodge behind a protection to minimiza flash burning, The blast
wave, of course, travels much slower,

The 1D 50 for nsutron exposure with mice was invastigated as well
as the ID 50 with gamma radiation on mice, dogs, and swins., Autopsies
were performed on dogs and swine, tissue samples were preserved for
analysis in this country. The 3,100 surviving mice from Operation
Greenhouse have been returned to the Osk Ridge National laboratory. There
they will be kept for obmervations on the effect of the radiation om their
life span and for pathological changes such as development of cataracts
and tissues.

The principal scientific investigators concerned with the Blomedical
Program at Operation Greenhouse will devote the summer to analyzing their
data at Los Alamos. Detailed resulie are scheduled for completion hy
Augut 1’ y A - gt i
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(Biophysics)

A member of the Biophysics Branch was assigned to the National
Bureau of Standards Group on the Creenhouss Test and assisted them in
their "Radiation dosags as a function of distance measurements”. Final
results of this work will appear in the Bureau of Standards Greenhouse

repert.
(Radiation Instruments)

Fiftcen types of fEC sponsorsd or developed inatruments were tested
through Project 5.1 at Operation Greenhouse. The integrating type
instruments included in ths progrem were tested Ly flying them tihrough
the atomlc cloud in drone planes and by subjecting them, in blast proof
housings, to ths prompt radiation. The dose rate type ts were
tested under field conditions by carrying them into the eontaminated
area and comparing the readingswith those cbiained similtanscusly by
the radiological monitora, It is felt that the tests were highly
successful and will yleld valuable information with which to guide future
davelopment of instruments., The initial work leading to production
engineering contracts for two Qsk Ridge Mationsl Laboratory-developed
instruments has besn completed. It is contemplated that a noutron survey
mater and an alpha proportional counter will be carried through the
production enginearing pheges, resulting in the production of 20 proto~
types of each instrurent, ,

w

Biological Bffects of Radiation

While the nmain efforts during the first eight montha of the project
on Blological Effects of Radiation under the directiom of Dr. John ¥,
Gowen at Iowa State Collage have been devoted to planning expanded and
remodeled facilities and to expanding the breeding colony of mice to the
mumbers that will ultimately be required, some significant resulis have
been obtained from pilot experiments with Drosophila.

Mals and female droscphila were exposed to seven different doses of
100 KV X-rays ranging Zrom O to 1,000 r, PFair matings were made In all
possible combinations with three replications making 147 pairs in all.
Twanty-six different criteria were used to meagure the physiological
effects of the radiation,

In his progress report, Dr. Gowsn presents graphs showing the
relation of nins of the criteria to X-ray dosage. Seven of the nine
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variables behave more or less similarly showing a decrsase with increasing
X-ray dosage. Thess variables are total eggs laid, total days on which
eggs were produced, three-day highest egg yield, percent of 1life female
produced eggs, three-day highest hatchability, percent of eggs fertilized,
and percent of life when males ware fertile. Iwo variables, days of life
for males and for females failed to show a significant trend with increasing

dosags.

A pilot experiment with mice is now in progress and the Drosophila
experiments are being continuwed. FPlans for this project have been
expandsd to include study of the effects of chronic gamme exposure upon
physiological processes and longevity of mice.

Genetics

In a manuscript to be submitted for publication in the American
Naturalist, Dr. Bruce Wallace summarizes the first two years' resuits
In the study of drosophila populations exposed to acute and chronie
ionizing radiation. The rates of accumlation of lethal, semi-lethal
and subevital mutations are presented, A consideration of the frequenciss
of lethals, semi-lethals and sub-vitals within the populaticns and of
estimatea of tha adaptive values of ths populations suggests that
hetterotic gene combinations have been developed within some of these
populations. These results have an important bearing on the estimation
of damage to porulatione resulting in gene mutations,

Civlil Defense
Perasonnel Shslters for AEC Installations

~ Discussions were held with a representative of Armco Dralnage and
Metal Products, Inc. on underground shelter possibilities. FPlans and
costs for an acceptable structurs have been secured from the company.

FCDA Test Exsrvise

Members of the Branch have participated in conferences with repre-
gentetives of the FCDA and other interested agencies on the proposed FCDA
test to determine the effects of an atomic bomb on structures and shellers.

Design Criteria for New ARC Construction

Work is continuing, in cooperation with the responsible progran
divisions, on design standards for protective construction in connection
with new plants and facilities. .
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ILoan of Radiation Dstection Instrunsnts

Loans of instruments for state or local civil defense training were
made to South Dakota, Maine, and the City of Tacoma, Fashington, during
the month,

Diophysica
Report on Radiation Protection Criteria

At the request of Mr. William L, Borden, Exscutive Director of the
Joint Congressional Committee on Atomic Energy, & repoart was prepared
explaining the activities of the Division of Biology and Medicine in the
control of radiation hazards in AEC operations, its efforts to reduce the
costs of radiation protection whersver possible, and its philosophy in
maintaining a high level of protection. In particular, the report pointed
out that pressnt AEC policies have resulted in a very low radiation Injury
rate, small need for extra~hazard pay to labor, normal ingsurance rates
for most workers, and ready psychological acceptance of. atomic energy

developmental activities by workers and the general porulace alike, DBecause

of the unexpectedly high hazard due to nsutrons, mnd becauss of genetic
effects not yet fully evaluated, the Division does not presently feel
Justified in recormending any relaxation of its prasent criteria far
radiation health protection.

SEnu

Feasibility Studies on the Proposed Continental Underground Tests

A member of ths Biophysics Branch staff actively participated in the
study of the feasibility of carrying out a proposed underground atomic
test in the continental United States. Activitles in this conmection
have included (1) working aith AFSWP in preparing calculationg as a
preliminary study; (2) reviewing the results of these calculations for
members of the Commission and for the General Advisory Committee; and (3)
participating as a member of the Ad Hoc Panel which recommended the
criteria under which such a test might be safely carrisd out, Thias Fanel,
consisting of five consulting specialists, aml members of the AFSHP, AEC,
Los Alamos and Sandia staffa, recommended that a preliminary shot be
carried out at a depth sufficient to render the hasard negligible, yet
such that observations could be made on which to base approval of more
shallow ghots. Criteria of safety were analysed and recommended. Minutes
of the meeting, including additional calculations, were prepared by the
Biophysics Branch.
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Visitz to ARC Hesearch Projects

A vigit wag made to llound laboratory where Jr. Javis 3. Anthony
has recently been appointed Lirector of the biological program, including
radiation protection {hcalth physics), waste disposal anu biolo-ical
research. Ladlation protection is adequately provided through a srstem
of closed cells and dry-boxes in which chemical processing and
fabrication is carried out. Scrupulous care of corridors, use of
clothinz change rooms between “hot" and "cold" areas, persconnel monitoring
and a regular bioassay schedule serve to keep personnel exposure to
a ninimn in difficult processing areas. Continuous monitoring and
chenmical engineering studics are improving the waste disposal record.

The biclogy laboratorics are being rearranged to permit work on a new
program to study the effects of actinium on living organisms - looking
toward possible large—scale use of this element in AEC operations,

Viasits were made to the biophysics and biology laboratorius of ANL
in connection with attendance at the 3io-medical laberatory Directors!
Meeting which was held there on liay 28-29. In connection with the saue
meeting, the AEC-supported project at the University of Chicago Ingtitute
of Biophysics and ladiobiolocy was inspected. These facilities arc being
used by Or. R. Z. Zirkle to study the effects of 2~million-volt protons
on individual structurcs in living cells by xeans of his "micro-beam"
technigue. “hen perfecved, this technique promiges to solve many
qu-stions as %o cell sensitivity ana relative biological effectivencss
of various radiations.

Miscellaneous Conferences

The Ziophysics Branch was rerresented in a number of conferences and
discussions:

Several discussions have been held with representatives of the
Uivision of idilitary Application and the rederal Civil Jefense Agency
rerarding the role that the AX will undertake in the proposed Civil
Dafense Atomic Bomb test. As inter-derartmental committee, including
a member of this Dranch, will further study this role, together with the
necessary plans for radiological safety.

A discussion with Captain 7inant of Joint Tagk Force 131 indicated
that a residual group of about 30 radiolozical monitors msy be available
for use in projected continental tests. Use of this group would greatly
lessen the demand on »EC installations to furnish {emporary assistance
at these tesgbts.
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The Sub~Committes on Protection Against Unconventional Attack met
with mombers of the parent Interdepartmental Cormitieo on Internal
Security to discuss the significance of some of the Sub~Committce's
recomnendations, including the means and costa of putting them into
operation. General accord was reached in outlining practical selutions
to a majority of the more important problems.

The Sub~Committee on Radiobiology, of the National Research Council
Committee on Nuclear Radiations, met in Cleveland on May 6, to discuss its
conferences on radiokiology (Jointly supported by OGMB and by AEC through
the Biophysics Branch,) to consider the formation of a new gocisty in the
field and its publication problsms, and other litems.

Instfumantation Conference, Harwell, England

The Third Joint United Kingdom/Canadian/United States Instrumentation
Confercnce was held at Harwell, England, April 30 through May 11, 1951. 3ix
persons representing the major AFC areas and laboratotries of ths United
States attended and contributed to the meeting. The programs included
discussions covering major fields of instrumentatlon falling within the
scope of tie Technical Cooperation Program. Visits to the AERE Harwell
Laboratories and to various instrument commanies were arranged. In general,
it was observed that the English designed inatruments streased reliability
in operation and were more standardized than are U. j. inotruments. It is
felt that the United states uses higher quality components and that, althouzh
our country does not stress inatrument longevity and standardizaticn to the
extent the Znglish do, our system of design freedom and resulting competition

has led to better productd,

Conference on 3&sic Instrumentation

The Fourth Conference on Basic Instrumentation was held by the National
Bureau of jtandarda, Office of Basic Instrumentation, on May 22, 1951. The
Basic Instrumentation Program is cooperatively sponsored by the Office of
Naval Research, Office of Air Research and the Atomic Energy Comrdssion.

Some of the work engaged in under this progran is reported on in the Quarterly
Progress Heport of the Office of Basic Instrumentation, March 31, 1951,
National Bureau of Standards Report OBI 1.0l0.
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